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Over 500 eukaryotic species annotated

m Last annotated before 2018 https://www.ncbi.nlm.nih.gov/genome/annotation_euk/all/
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Water buffalo assembly improvements

Assembly Submission Assembly Assembly Contig N50 Scaffold N50 | Annotation
date level Accession release

UMD_CASPUR_WB_2.0 09/30/2013 Scaffold GCA_000471725.1 22 Kb 1.4 Mb
UOA_WB_1 05/14/2018 Chromosome GCA_003121395.1 22 Mb 117 Mb 101
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Inputs for annotation release 101

15 billion short reads (RNA-Seq) from 70 tissues
e Same-species proteins, ESTs, and cDNAs
« RefSeq proteins from human and cow
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https://www.ncbi.nlm.nih.gov/genome/annotation_euk/process/

Annotation release 101 facts

e 20,801 protein-coding genes

16,327 genes with names

e 8,443 non-coding genes

e Over 600 of AR100 genes merged
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Merged genes:
Transferrin Receptor Protein (TFRC)

Q@ | & & @ @ O | | Assembly: |UDAWB_1 (GCF_003121395.1) |

|t15, 458 K |115,452 K |115,454 K |115,456 K |115,458 K |115,4E8 K |115,462 K |115, 464 K |115,4E6 K |L15, 465 K 115,478 K 15,472 K |t15, 474 K |L15,476 K |t15,475 K |t15, 456 K |t15, 482 K
- Sequence NC_037545.1: Bubalus bubalis breed Mediterranean chromosome 1, ASM312139v1, whole genome shotgun sequence

- Level 1, Subtracks: 2 on, 3 off
- Genes, Subtracks: 1 on, 2 off
-- Genes, NCBI Bubalus bubalis Annotation Release 101, 20
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- Other alignments, total 5 objects shown

- Alignments, Subtracks: 3 on. 0 off Annotation release 100 \
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Impr()ved quality metrics 2,500 W Annotation Release 100

Annotation Release 101

: : 2,000
Best SwissProt matches for buffalo coding genes

Annotation Annotation
release 101 release 100 [EE

Mean coverage of buffalo

coding gene by a SwissProt 96 95 1,000
protein

Mean coverage of the 500
SwissProt protein by a 95 89

buffalo coding gene

Genes with > Partial coding CDS mean |Coding genes
5% ab initio genes length with
corrections

Frequent in PacBio
assemblies
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Deletion in gene model to compensate for genome error: CREB3L3

4l | Regionw |CREBAL3 | |XM_006042526.2 ~ | | 4> ®ee0c 0000000
Gene Tranzcript Exons: dick an exon above to zoom in, mouse over to see details
9 = mco37s53a- Q0| G || @ AT TF T
5218 |91,435,32El |91,435,33El |91,43':I‘:'*"7' Lad 435 A

G ATTCCCCAARCCTGGTCCC Genomic sequence [FlEN

Genea, NCBI Bubalus bubalis Anncotation Belease 101, 2018-06-25

GAT TCC
] =

(U) BLAST Beaulta for: CREB3L3 L el
Bison bison  xm_ziz@cassy.d
[ [ [ - [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ — [ [ _} [ [ [ [ [ [ [ [ [ [ [ [ [
R indiciic v R $aiiriic vYHM mioocAACE 1
L XP 027403061.1 Bos indicus x Bos taurus DFLNSILGSGDSDSPTWSPAASDSGISEDLPSDTODTPPHGGVPATPAGCHSVESGKGPC
NP 001029604.1 Bos taurus DFLNSILGSGDSDSPTWSPAASDSGISEDLPSDTODTPPHGGVPATPAGCHSVESGKGPC
e XP 006042588.2 Bubalus bubalis DFLNSILGSGDSDSPTWSPCGSDSGISEDLPSDTQODTPPHGGVPATTAGCHSVESGKGPC
S XP 012033465.1 Ovis arie« NETNQTT.ARENANSPTWIPAAINIET ARENT.PANPOANTPPRACVPATPAICHIVEICKEPC
XP 005896021.1 B t . H H H H
E °s mut | OW QUALITY PROTEIN: cyclic AMP-responsive element-binding
© | XpP_010826436.1 Bison b
xp_019820009.1 Bos ind protein 3-like protein 3 [Bubalus bubalis]
© © | XP 017906346.1 Capra h
*******************..************.*****:******.*.****** * Kk kK
L | L |

5,318 51,435,320 | 91,435,338 |91,435, 348 |91,435, 350

NC_037553.1: 91M..91M (59bp)
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Number of corrected protein-coding genes in other bovids
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Where is the annotation?

- - — —
=~ NCBI Resources ™ How To ¥

Assembly Assembly GENOME ASSEMBLY Was this helpful? | oly
UOA WB 1
Organism Summary~ Sort | Elul?alus !Juhalls fwate.r buffalo)
group University of Adelaide (May 2018)
Animals (4} RefSeq assembly: GCF_003121395.1
Customize ... =
Status clear | Genome Browser | | BLAST | | Download
« Latest (4)
Latest GenBank (4) o
Latest RefSeq (1) Assembly statistics Download assembly data x |
Assembly GENOME Assel Assembly report
level File type
Complete genome (0} UOA WB  1ota1 sequence length | Genomic GFF | | pr
Chromosome (1) Bubalus bubs
ECEITMD[?:! m Assembly level Source database e
ontig (0)
__Fleﬁé}e e
RefSeq RefSeq asser Contig N50 1 bp
Estimated size is 0 byte
category
Reference (0) Genome B . . .- Download
Representative (1) RefSeq annotation statistic
Exclude e Annotation Release 101 (June 2018)

Exclude partial (0} |
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Water Buffalo in GDV

Bubalus bubalis: UOA_WB_1 (GCF_0031213985.1) Chr 1 (NC_037545.1): 109,879.3K - 109,947 4K
Re=zet All Share this page FAQ Help Browser Agreement Version 4.6.0

Genome Data Viewer

= ldeocgram View

Unplacediunlocalized scaffolds: 433 —

112 3 4 5 & ¥ & 9 10 11 12 13 14 :
4 | Regionw |FSTL1 | |XM_D06057593.2 ~ | | 400000000000
[I[I Gene Transcript Exons: click an exon above to zoom in, mouse over to see details
9 Z=ncozrsasa- G| @ | @, i == = ATooks~ | LTrads - & 7 -
[1@9. 5@ K [1@3 598 K [1E3 2@E K |1E5 31 K [1E5 320 K Rk [tE5. 946 K
Fenes, NCBI Bubalus bubalis Annotation Release._[jd| [k #
15 18 17 18 18 20 21 22 23 24 X MT FETLL
I[l[l[l[l[l[l[' P_AEEEs 7EE5.1 [} - * * - f| sr_pEEa:

ENA-3eq exon coverage, aggregate (filtered), NCBI Bubalus bubalis Annctaticn Belease 101 - log base 2

- Search ENA-3eq intron-apanning reads, aggregate (filtered), I'ICBI Bubalua bubalis Annctatiocn Release 101 - l@%
Enter a location, gene name or phenotype
b Search examples: BNa-3seq intron features, aggregate (filtered), . [14] ®
—— —— H | W |
* User Data and Track Hubs [ [N Ry | I
F BLAST
* Add Tracks
*» Hi 169 388 K 189 398 K 189,208 K 189,218 K 189,928 K 189,238 K 189,948 K
History | | | | | | |
NC_037545, 1: 110M..110M (68Kbp) " ¥ Tracks shown: 5/582

m U.S. National Library of Medicine

National Center for Biotechnology Information



Water Gene CET—
Bllffalo in Full Report - Sendto: =

G FSTL1 follistatin like 1 [ Bubalus bubalis (water buffalo) ]
ene Gene ID: 102400106, updated on 27-Jun-2018
“! Summary EYIE]

Gene symbol FSTLA
Gene description follistatin like 1
Gene type protein coding
RefSeq status MODEL
Organism Bubalus bubalis
Lineage Eukarynta Metazna Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;

aurasiatherna- Cetadiodactyla; Ruminantia; Pecora; Bovidae; Bovinae; Bubalus
Ortholegs human mouse all
~ Genomic context e
See FSTL1 in Genome Data Viewer
= | Bibliography Location: chromosome: 1

Exon count: 11

GeneRIFs: Gene References Into Functions Wwhat's a GeneRIF?

Annotation Status Assembly Location

release
Submit: MNew GeneRIF
101 current ASM3I121391 MC_037545.1

(GCF_003121395.1) (109886222 109942817,
complement)

previous UMD_CASPUR_WB_2.0 Unplaced MW _005784826.1 (581670..638211)
assembly (GCE_000471725.1) Scaffold

Chromosome 1 - NC_037545.1

] ) o [ 108654052 e [ 110062663
m U.S. National Library of Medicine
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Genome

Annotation Transcript alignments

report

Source

Mumber of sequences
retrieved from Entrez

Genome w | ||

| imits Arvanrad

Mumber (%) of sequences | Number (%) of sequences Average %
aligned by Splign

passed to Gnomon identity

Average %
coverage

Same-species
known RefSeq
(MM _/MNE_)

Same-species
Genbank

Same-species
EST

RNA-Seq alignments
The following RMNA-Seq rea

* Hide alignments statist

Sample Id Ful

All MA
SAMEAT03886311 MA
SAMEAT03886313 MNA
SAMEATD3E86315 MA

166 166 (100.00%)

160 (96.39%) 99.08%

ASMI121391 (Current) to

99.62%

UMD _CASPUR_WB_2.0 (Previous)

dentical &

Minor changes &
Major changes &
New &

Deprecated &

Other ‘&

Download the report

tabular, Genome Workbench

3%
47%
19%
26%
13%

6%

Focore

o, ambero

th introns e
27% 314 997
21% 178,621
28% 139,059
16% 174,839
13% 162,836

SAMEA103886316 MA
T

model RefSeq (XM )

U.S. National Library ¢

National Center for BiotechnolLg,,

non-coding RMNAs &

58,026
13,346




More annotated organisms

Eukaryotic genomes annotated at NCBI

Hundreds of eukaryotic genomes have been annotated by the NCBI Eukaryotic Genome Annotation Pipeline (see graphs). The latest annotation release
available for each genome is shown in the tables below. The tables are organized by taxonomic group and provide links to the annotation report, FTP site,
genome BLAST page, and Genome Data Viewer page.

Only completed annotations are shown here. Please browse the annotation runs currently in progress to see what will become available in a few days.

https://www.ncbi.nlm.nih.gov/

. Showi/Hide All
genome/annotation_euk/all/

~ Featured (6)

FTP - FTP Download B - Organism-specific BLAST AR - Annotation Repot GDV - Genome Data Viewer

Species RefSeq assembly(ies) Annotation Release Freeze Date Release Date Links
Homo sapiens (human) GRCh38.p12 (GCF_000001405.38) 109 2018-02-13 2018-03-26 FTP B AR GDV
Mus musculus (house mouse) GRCm38.pd4 (GCF_000001635.24) 106 2016-06-09 2016-06-22 FTP B AR GDV
Rattus nonvegicus (Morway rat) Rnor_6.0 (GCF_000001835.5) 106 2016-07-07 2016-07-27 FTP B AR GDV
En_Celera (GCF_000002265_2)
Danio rerio (zebrafish) GRCz11 (GCF_000002035.6) 106 2017-06-02 2017-06-26 FTP B AR GDV
Apis mellifera (honey bee) Amel HAI.1 (GCF_003254395.2) 104 2018-09-13 2018-09-19 FTP B AR GDV
Zea mays (maize) B73 RefGen_vwd (GCF_000005005.2) 102 2017-12-07 20171218 FTP B AR GDV
» Primates (26)
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Thank you.

This research was supported by the Intramural
Research Program of the NIH, National Library of
Medicine.

GenBank GEO

Shelby Bidwell

Larissa Brown

Jianli Dai

Scott Durkin

Michel Eschenbrenner
Linda Frisse

Leigh Riley

BioProject / Biosample
John Anderson
Carol Scott

Emily Clough
Carlos Evangelista
Irene Kim

Pierre Ledoux
Hyeseung Lee
Kimberly Marshall
Katherine Phillippy
Patti Sherman
Stephen Wilhite
Tanya Barrett

GEO developers

Alexandra Soboleva
Maxim Tomashevsky
Nadezhda Serova
Naigong Zhang
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Annotation Pipeline
Francoise Thibaud-Nissen

Paul Kitts

Mike Dicuccio
Wratko Hlavina
Avi Kimchi

Jinna Choi

Patrick Masterson
Eyal Mozes

Robert Smith
Alexandre Souvorov

RefSeq/Gene
Eric Cox
Catherine Farrell
Tamara Goldfarb
Diana Haddad
John Jackson
Vinita Joardar
Kelly McGarvey
Michael Murphy
Nuala O’Leary
RefSeq Developers
Alex Astashyn
Olga Ermolaeva
Vamsi Kodali
Craig Wallin

GDV/Remap/GBench

Shashi Pujar
Bhanu Rajput
Sanjida Rangwala
Lillian Riddick
Barbara Robbertse
Brian Smith-White
Pooja Strope
Anjana Vatsan
David Webb

Watch NCBI News for updates!

http://www.ncbi.nlm.nih.gov/news/

https://www.youtube.com/user/NCBINLM

Valerie Schneider
Peter Meric
Nathan Bouk
Hsiu-Chuan Chen
Cliff Clausen
Anatoliy Kuznetsov

A cast of thousands

Ken Katz
Michael Ovetsky
Lukas Wagner
Andrei Shkeda
Donna Maglott
Kim Pruitt

Jim Ostell


http://www.ncbi.nlm.nih.gov/news/
https://www.youtube.com/user/NCBINLM

NCBI Genome Resources Workshop

Monday Jan 14 12:50 — 3:00 Pacific Salon 2

12:50-1:10 Submission of Genomes to GenBank
Karen Clark

1:10-1:30 GEO Submissions and Usage
Steve Wilhite

1:30-1:55 From Annotation to Visualization: Exploring Genes and Genomes with NCBI Tools
Eric Cox

1:55-2:15 Programmatic Access to Genomic Data: E-Utilities and FTP
Vamsi K. Kodali

2:15-2:35 NCBI Resources for Phyletically-Defined Next Generation Analysis in and out of the Cloud (a.k.a.
Cool New Stuff!)
Ben Busby

2:35-3:00 Q & A session
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